We explored perceptions of social dance as a possible intervention to improve cognitive functioning in older adults with subjective memory complaints. Thirty participants (19 female; M age = 72.6; SD=8.2) took part in the study. This included 21 participants who had selfreported subjective memory complaints and 9 spouses who noticed spousal memory loss. Semistructured interviews were conducted and thematic analysis was used to analyze the data. Three main themes were constructed: 1) dance seen as a means of promoting social interaction; 2) chronic illness as a barrier and facilitator to participation; 3) social dance representing nostalgic connections to the past. Overall, the participants were positive about the potential attractiveness of social dance to improve cognitive and social functioning and other aspects of health. It is important in future research to examine the feasibility of a social dance intervention among older adults with subjective memory complaints.
A plethora of research evidence shows that physical activity can improve health (Marques, Baptista, Santos et al., 2014) , daily functioning (Fiatarone Singh, 2002) , wellbeing and quality of life (e.g., Park, Thøgersen-Ntoumani, Ntoumanis, Stenling, & Fenton, 2017) in older adults. Of particular relevance for the present study, evidence is also accumulating showing that physical activity (which includes structured exercise) can improve cognitive functioning and reduce the incidence of dementia (Ahlskog, Geda, Graff-Radford, & Petersen, 2011) . A meta-analytic review of 29 randomized controlled trials with healthy (i.e. without cognitive deficits) adults showed that aerobic exercise training can improve various dimensions of cognitive function, including attention, speed of processing, executive functions and memory (although results for memory were less consistent; Smith et al., 2010) .
A review of prospective studies revealed that more physically active adults have a reduced risk of both age-related cognitive decline and incident dementia. A conservative estimate of effects suggested that physical activity was associated with an 18% reduced risk of dementia (Blondell, Hammersley-Mather, & Veerman, 2014) . For older adults with existing dementia, a meta-analysis of randomized controlled trials found that exercise interventions (particularly those involving aerobic types of exercise) exert a positive effect on cognitive functions (Groot et al., 2016) .
There has been recent interest in interventions that involve both cognitive and exercise components (e.g., Law, Barnett, Yau, & Gray, 2014) . Law et al reviewed 8 RCTs of interventions lasting between 3-12 months. They found evidence to suggest that the combination of cognitive and physical exercise components is associated with beneficial effects on cognitive function. However, the review did not include interventions which amalgamated within the same condition both cognitive and physical exercise components.
However, some types of exercise by their inherent nature involve cognitive demands. One such example is social dance, which involves both cognitive demands (e.g., sequencing of steps) "'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. and aerobic exercise. It has been previously argued that dance may be a particularly effective activity (and superior to other types of physical activities) with respect to age-related cognitive benefits (Brown, Martinez, & Parsons, 2006) . This is because dance is an activity with a range of sensorimotor complexity, including engagement of learning processes, memory, attention, co-ordination and rhythmic movement (Brown et al., 2006) . The cognitive function benefits of dance are expected to occur as a result of the multisensory demands of the activity and not just the cardiovascular demands. It is possible that the cardiovascular demands would be lower during early stages of learning, which require slower movements and greater attention.
However, later in the learning process when the dancing is quicker and cardiovascular demands increase, the activity would still require attention, memory, rhythmic movement, and social interaction, all anticipated to be important for improving and sustaining cognitive function (e.g., Eggenberger, Schumacher, Angst, Theill, & de Bruin, 2015; Fratiglione, Pallard-Borg & Winblad, 2004) .
To the best of our knowledge, only one RCT has explored the role of dance to improve cognition in healthy older adults (Merom, Grunseit, Eramudugolla, Jefferis, Mcneill, & Anstey, 2016 ). Merom and colleagues compared the effects of dancing to walking on cognition, with results suggesting that dance participation resulted in slightly better benefits than walking in visuospatial learning, but not other components of cognition. However, the participants in this study were very physically active at baseline and, importantly, were cognitively healthy. It is possible that dance may be more effective for cognition in older adults with some subjective and/or objective memory complaints. Further, dance that involves an interpersonal element can promote social engagement, which in turn is associated with better cognitive outcomes in older adults (Keyani et al., 2005) . Finally, although dance is considered a popular pursuit among older middle-aged adults (Hunt et al., 2001) , little is known about how this population might feel about social dance as a potential intervention modality. Indeed, it is vital to consider "'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. perceptions of acceptability, feasibility and usability of a proposed intervention by the target group in the development of health-related interventions (Craig et al., 2008; Moore et al., 2015) . This has implications for how well older adults are likely to respond with regard to motivation and engagement and thus adherence to an intervention. The aim of this study was therefore to explore how older adults with subjective memory complaints view social dance as a potential intervention to improve cognitive functioning.
Methods

Participants and recruitment
On receiving institutional ethical clearance, 30 participants (19 female, mean age 72.6 years/SD = 8.2) were recruited via an advertisement broadcasted from a community radio station located at the University where the researchers were based. Interested participants were asked to phone the research team who then ascertained whether the participants were eligible.
Specifically, interested participants were asked whether they currently experienced memory problems, what the nature of these memory problems were, and if and how they had experienced any changes to their memory over the past few years. A purposive sampling strategy was adopted whereby older adults with experience of subjective memory complaints were targeted. The exclusion criteria were if they had not experienced subjective memory complaints themselves, or if they had not noticed memory complaints in their spouse/partner.
The majority of participants (n = 21) self-identified as having mild to moderate memory complaints, with the remainder noticing spousal cognitive decline. Participants expressed concerns such as "my memory has lost sharpness, people's names and addresses, I have to look them up now" or "I find it more difficult to remember my way around the roads". Most participants considered their memory issues to be a minor and anticipated nuisance (e.g. "I do believe it's a fairly common thing as we get older"); although some participants described more Table 1 .
Data collection
A semi-structured interview guide was designed to explore the perceived barriers, benefits and facilitators to a proposed program of social dancing to improve cognitive function.
As the focus was on personal perspectives, participants were afforded the freedom to digress when responding to interview questions. Likewise, the interviewer was not obliged to ask all predetermined questions but rather was free to ask new and different questions as the conversation organically unfolded. This interactive interviewing style (see Ellis, Kiesinger, & Tillman-Healy, 1997) was adopted to better sensitize to each individual's story, thereby encouraging a more authentic construction of subjectivity. Prior to conducting the interviews, the interviewer had not previously interviewed members of this population. However, the interviewer had experience of conducting semi-structured interviews of older adults with Parkinson's Disease, as part of another project. Interviews took place in a location convenient to the participant which was invariably their place of residence (e.g. own home, residential care village or aged care facility). Before each interview began, the aims of the research were reiterated, an opportunity to ask any questions was provided and the informed consent form was signed. Interview duration ranged between 20 and 45 minutes with more than 9 hours of data collected in total. Interviews were recorded using a digital voice recorder and transcribed verbatim. 
Data analysis
Interview transcripts were subject to a thematic analysis, a popular approach in psychology for interpreting qualitative data by identifying core patterns of meaning. We were guided by the form of thematic analysis described by Braun, Clarke and Weate (2016) because it provides a rigorous set of methodological steps, yet allows for flexibility in how these steps are fulfilled. The first phase involved familiarization with the data through repeated readings of the transcripts. Here, general annotations of possible areas of interest were made in an informal and unstructured way. Essentially, tentative insights were noted in the margins (e.g. "identity?" / "fear of failure?") with little concern for whether such insights were sufficiently representative of the data to influence the final analysis. The second phase was a more systematic coding of the data. Transcripts were trawled line by line and codes (brief content labels) assigned to segments of data in order to inductively capture their point of conceptual interest. For example, the code "husband disinterest a barrier" was attributed to the following data extract: "a lot of women would like to do these things but the husbands are reluctant to do them." This is a form of semantic coding as it is descriptive of the original data. We also used latent coding which is more interpretive and thus reflective not of the surface meaning alone but also of what might underpin it theoretically. To illustrate, the code "rejecting an older identity" was applied to the following data extract: "There's a lot of pensioners that don't want to admit they're getting old…they don't like being lumped in with old people." In this example, although the participant does not directly reference identity as a construct, nor rejecting older identities, it was deemed reasonable to extrapolate this from the data given the content and the broader interview context. For phase 3, conceptually related codes were grouped into potential themes before being scrutinized for authenticity against the original transcripts (phase 4). In the penultimate phase 5, themes and subthemes, where relevant, were named according to meaning grounded in the data. Finally, the writing-up process was considered the final phase "'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. of analysis, with subtle modifications made to all preceding stages as a result of a back and forth between the data, the literature and the manuscript.
Results and Discussion
Three main themes were constructed through our analysis; 1) promoting social interaction, 2) chronic illness as barrier and facilitator 3) nostalgic connections to the past. Each of these themes is supported by participant quotes and situated within the context of the extant literature. Pseudonyms have been used to preserve participant anonymity.
Theme 1: Promoting social interaction
The majority of participants explained that a dance class could provide an important opportunity for social interaction and that this would be an integral facilitator as well as a valued benefit. Participants focused on the benefits of social interaction and possible strategies to promote it. They acknowledged that there are a lot of lonely people within their age group and that initiatives to address this issue were important and necessary. For some participants, potential social benefits superseded improvements related to physical or cognitive health. For example, Mick, a 72 year old retired carpenter, suggested integrating a social element was vital as physical benefits for seniors would be secondary to increased social interactions:
You set a good program, then it's fine, you know, if you've got a good hall where they can beat it a bit socially after that then, as well, where they could sit around, well, you know, you can have a coffee, and, and it's a social thing. Dancing for the seniors isn't dancing to get sort of super fit or anything like that. It's a social thing (Mick, 72) By understating the value for seniors of becoming "super fit" in favor of a more socially oriented emphasis, Mick provided important insights into how a ballroom dance initiative might be structured. Mick's reference to sitting for coffee was echoed by the overwhelming majority of our sample, with many specifying "coffee and cake" or "tea and biscuits" as something that needs to be incorporated to exercise initiatives for older adults. Aside from structuring tea and coffee time, a small number of participants suggested that efforts could be directed towards formally developing a group identity for the proposed ballroom dance sessions: you give little bags where they can put their dancing shoes in, with the logo on it. Then they'll remember to bring their dance shoes with the logo on, like the dance club, you know, and, and that gives them a little bit of a feeling of belonging then, rather than just walking up with a pair of old shoes on…you started something that they actually belong to. (Mick, 72) There is merit to Mick's suggestions given the presence of a group identity has been associated with greater levels of physical activity (e.g. Grant Hogg, & Crano, 2015) . Drawing on principles of group dynamics theory to promote physical activity may prove fruitful but there is little evidence as to which strategies (e.g. team logos) work best in trying to achieve this (Estabrooks, Harden, & Burke, 2012) . Further, there may be tensions regarding the type of group identity constructed. For example, 69 year old Clare expressed a dislike for interacting with people older than her:
We have haven't been to our so called Autumn Center, ever, because that's for old people…We've never been there. Because we've always thought, "oh, that's for old people". So we've never gone. There's a lot of pensioners that don't want to admit they're getting old and they don't like being lumped in with old people... (Claire, 69) In specifying that she preferred not to be "lumped in with old people", Claire explicitly rejected the idea of committing to a group identity with "older person" connotations. There is evidence to suggest that older aged adults often affiliate with younger identities (Westerhof, Barrett, & Steverink, 2003 ) and a younger "subjective age" has been associated with increased life satisfaction (Mirucka, Bielecka, & Kisielewska, 2016) , better mental health (Keyes & Westerhof, 2012) , and greater levels of physical activity (Caudroit, Stephan, Chalabaev, & Le Scanff, 2012) . Interventionists who wish to develop group identity may therefore be better served by emphasizing the activity (e.g. dance) rather than the population (e.g. older adults) so
as not to ostracize those with adaptive young age identities. Accommodating younger identities may be particularly pertinent for interventions designed to improve cognitive function, given recent suggestions that a lower subjective age may also play a role in slowing cognitive decline (see Stephan, Sutin, Caudroit, & Terracciano, 2015) . One way to sensitize to these issues might be to narrow the targeted age-range in order to assimilate participants with a greater degree of experiential commonality and a more closely shared age identity.
The romantic connotations that traditionally imbue ballroom dancing were construed as both a potential positive and a possible negative in terms of promoting interaction amongst attendees. For example, 77 year old Lylia argued positively:
People lining up across the room and, and you walk across and, or the gentlemen have to go and ask the ladies to dance like they used to do, you know. They just might interact pretty well then. By going to ask someone, they'll get used to dancing and interacting with everybody. And slowly, if people are turning up every week, or every other week, they will get used to chatting and talking and will want to go again.
(Lylia, 77)
For Lylia, replicating old customs and fulfilling traditional gender roles of her youth was considered a feature that could breed a greater degree of interaction. Alternatively, some participants wondered whether the romantic undercurrents associated with dance might be a barrier to older aged individual's whose partners had died or whose partners (typically husbands) were not inclined to attend.
Theme 2: Chronic illness as barrier and facilitator
The presence of age-related chronic illness was perceived to be a potential barrier to participation in dance-based physical activity as well as a possible motivator. Two subthemes reflected these contrasting perspectives; illness as debilitative and exercise as medicine. 
Illness as debilitative
Certain physical conditions were deemed as too debilitative to permit engagement in the more strenuous forms of dance. For example, Sylvia explained how here chronic bronchitis would prevent her engaging in her preferred jive dancing:
the quick steps are quite good, I suppose I prefer jiving, but the thing is it's really quite strenuous and because I have a lung disease it does take its toll…your health can come in. I did mention that I've got like a, a lung disease, it's not going to kill me tomorrow, but I suppose it'll get me in the end, but it's like a chronic bronchitis (Sylvia, 71) A similar experience was described by Beatrice, an 80 year old woman who also had problems breathing:
At the moment I'm still suffering with bronchial asthma and having a nebulizer every night...I'm a bit breathless so I wouldn't be able at this time. I wouldn't be able to participate (in a ballroom dance class). I get breathless and I'm still coughing from the flu.
(Beatrice, 80)
For Beatrice, like Sylvia, an existing chronic illness is considered a barrier to participating in exercise-related activity.
Exercise as medicine
Although illness can be a barrier to physical activity participation, it can also be construed as a facilitator and a benefit. As a facilitator, several participants expressed motivation to exercise in order to stave off the threat of physical and cognitive decline. For most participants, whether active or otherwise, physical activity was interpreted as a means to maintain health and therefore maintain independence. Clare, 68 years of age, articulated her own independence-related motivation:
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These days, if you are left on your own the children are all far too busy and they're too busy working, too busy running their own lives and with their own children. So, you have to go into a home because there's no-one to look after you if you need it. And, so, it's the loss of dignity, which is why so many people are trying so hard, to stay independent, on their own two feet, in their own home because they know what the alternative is. And things like this (dance class) can only benefit them.
(Claire, 68)
For Claire, the prospect of losing her independence and duly losing the ability to live in her own home is a considerable exercise motivator and one that she argued is common amongst her peer group.
For some participants, exercise, specifically dance, represented an opportunity to prevent cognitive decline and more specifically to protect against dementia.
I have been told or I have heard that dancing is probably one of the best things to do to try and ward off something like Alzheimer's…you do crosswords, and things like that, I did hear that dancing is actually the best because it incorporates the exercise and the brain activity of remembering certain steps and dances (Alice, 68) A belief that the practice of learning and remembering dance sequences could help "ward off" Alzheimer's disease was shared by other participants, as illustrated by Molly in the following data extract:
well apart from the exercise point of view, it's a good socializing thing, but it's also making you remember the sequences. 's very, very hindering, you know" (Abbey, 76) . This is perhaps expected given the broader exercise is medicine movement is also heavily focused on the preventative qualities of exercise (see Sallis, 2014) . It might be that more work is needed to encourage older adults living with chronic illness to engage with physical activity as a means to managing the symptoms of long-term conditions. This is a counterintuitive message given that exercise is often associated with physical strain and discomfort. As such, efforts to sell the medicinal properties of exercise to the chronically ill are unlikely to be straightforward.
Alternatively, it may be that an exclusive emphasis on the health benefits of dance for older adults should not be the only approach. On this issue, one participant cautioned against overplaying the exercise as medicine narrative at the expense of more intrinsic motivators:
If you get someone who's participating who doesn't want to dance and is just doing it just because, you know, they think that it's going to help (with cognitive function), but I think you, if a person already loves dancing, I think you're already halfway there.
(Janice, 60)
In line with Janice's beliefs, there is a vast literature base supporting the benefits of more self-determined motivation for exercise (Edmunds, Ntoumanis, & Duda, 2007) and exercise that is enjoyed is usually exercise that is persisted with (Ekkekakis, 2009). Specifically, "'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. exercising to avoid ill health, perhaps at the bequest of a health professional, does not especially resonate with the autonomy that research suggests is associated with prolonged adherence (see Kinnafick, Thøgersen-Ntoumani, & Duda, 2014) . The popular practice of foregrounding health benefits as part of an exercise promotion strategy may be effective short-term but not necessarily in the long run (Papathomas, Williams, Smith, 2015) . Hence, both the health benefits and the fun aspect of social dancing should be highlighted in recruitment efforts.
Theme 3: Nostalgic connections to the past Social dancing was described as a major feature of adolescence and young adulthood.
Many participants spoke wistfully about their former dancing experiences, some of which may have been over 50 years prior. Sally, at 70 years old, recounted distant memories of dance:
I love dancing, and certainly in my childhood and youth we used to go to, you know, the old time dancing. I lived in the country, so if there was a dance on, you know, all the kids would pile into the car and we all went to wherever the dance was. So from even preschool age, you know, we used to get up and dance with one another or dance with mom and dad or...I did a lot of dancing (Sally, 70) For Lylia, the capacity for dance and music to rouse happy memories of youth was an important attraction for dance-based exercise interventions:
You know, come along and hear your kind of music from when you were sweet sixteen, or whatever, you know (laughs). Happy twenty-one. You danced to a band, not to records, or taped music, or anything. It was a live band and men would come and ask you, "Please, may I have this dance?" And you got up and danced… (Lylia, 77) Nostalgia is a primarily positive emotion associated with the recall of autobiographical memories (Batcho, 2007) . It is an affective state often triggered by music, with more biographically salient music leading to stronger feelings of nostalgia (Barrett, Grimm, Robins, Wildschut, Sedikides, & Janata, 2010) . These insights marry well with participants' perspectives and suggest that a dance-class intervention will likely be a nostalgic experience "'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. for many and therefore an enjoyable experience that promotes adherence. On a more general level, nostalgic reverie has been shown to lead to heightened health optimism compared to controls and this nostalgia induced optimism was associated with a range of positive health attitudes (Kersten, Cox, & Enkevort, 2016) . Furthermore, in a follow-up study, individuals who engaged in nostalgic reflection engaged in significantly more independent physical activity than a control group. The authors suggest that this shows the potential for nostalgia to be used as a mechanism to promote exercise behaviour. Although future research is needed to substantiate this finding, it is encouraging from the perspective of a dance-class intervention for older adults. Further, an emerging body of evidence argues that regularly experiencing nostalgia enhances psychological functioning and wellbeing and supports successful aging (Routledge, Wildschut, Sedikides, & Juhl, 2013) . Future research is needed to ascertain whether nostalgic experiences can directly support better cognitive performance.
Conclusions and Future Directions
The purpose of this study was to examine the appeal of social dance as a potential intervention approach to improve cognitive functioning in older adults with subjective memory complaints. The cognitive demands of learning a new choreography have beneficial effects on the elderly's cognitive functioning and flexibility (Coubard, Duretz, Lefebvre, Lapalus, & Ferrufino, 2011) . To this end, we interviewed 30 older adults who experienced cognitive decline in themselves or in their spouse. A thematic analysis identified three themes: 1) promoting social interaction, 2) chronic illness as barrier and facilitator 3) nostalgic connections to the past. Overall, the participants were positive about the potential attractiveness of a social dance class for a variety of motives, including improving social interaction, preserving cognitive and physical health, and "re-living" happy experiences of younger ages.
"'Shall We Dance'? Older Adults' Perspectives on the Feasibility of a Dance Intervention for Cognitive Function" by Thøgersen-Ntoumani C et al. Journal of Aging and Physical Activity © 2017 Human Kinetics, Inc. Practical suggestions were offered in relation to the structuring of the classes so that they are appealing to a broad base of participants.
Future research should further test the feasibility of offering such a social dance class (e.g., ballroom dancing) to older adults (and their spouses where applicable) from community samples with subjective memory complaints. Information such as take-up rates, adherence, willingness to be randomized, and implementation challenges would be valuable in deciding whether there is a scope for a large scale RCT. Pilot information such as effect sizes, standard deviations of outcome measures and intraclass correlation coefficients would be helpful in informing a larger trial (see Eldridge et al., 2016) . Given previous findings that physically inactive older adults are not a homogeneous group of individuals and that a range of strategies should be considered to make physical activity more appealing to them (Thøgersen, Ntoumanis, & Nikitaras, 2008) , it is a worthwhile effort to examine the potential impact of a social dance intervention in inactive older adults using a range of cognitive (e.g., working memory, processing speed, attention), health (e.g., blood pressure, perceived health, fatigue) and social outcomes (e.g., perceived isolation). Such research could develop markers of cognitive function specifically connected to dance, for example, the number of choreographed sequences participants were able to perform at the beginning and the end of the dance intervention. It would be important before such an intervention is implemented that prospective participants are interviewed to screen for indicators of low adherence to the program (e.g., perceptions of poor health, low interpersonal competence). Ensuring all stages of intervention planning are research-informed may support more efficacious physical activity promotion programmes and more efficient use of public health resources. Social ballroom, disco in the past
